Background: The PA Q questionnaire (Physical Activity Questionnaire -Kowalski, Crocker, Donen) is a self-administered 7-day recall validated questionnaire that measures physical activity levels in young people. A final activity score is obtained (1 indicates low and 5 indicates high physical activity level).
Introduction
Exercise tolerance and potential reduced work capacity in children with asthma are still a subject of debate. Results from trials with regard to the possible benefits and risks of exercise in asthmatic children and adolescents have shown contradictory results because exercise may trigger allergic systemic, cutaneous and respiratory symptoms, such as exercise-induced asthma.
However, on the other hand, regular exercise and participation in sports are considered useful in the management of asthma, since physical training improves cardiopulmonary fitness, neuromuscular coordination, self confidence and health-related quality of life. 1, 2 Regular physical activity appears to induce beneficial immunological changes, thereby reducing allergic inflammation. 3 Oxygen consumption, maximum heart rate and work capacity are all increased significantly during exercise 4 and asthmatics, during exercise, present higher tidal volumes and lower respiratory rates compared to healthy controls. 5 In addition, physical training leads to significant reductions in the use of both inhaled and oral steroids. 6 There was also found an association between asthma and both obesity and low levels of physical activity. 7 Moreover, asthma impacts negatively on mental health, while higher levels of physical activity improves it. 7 There is solid evidence to reassure physicians on the work capacity of asthmatics and to encourage them to take up sports. 5 Data about limited physical fitness in asthmatic children and adolescents are contradictory. The aim of this study was to determine any differences between the level of physical activity of controlled allergic patients and their healthy peers.
Materials and methods

Study type
Descriptive comparative study. Participants were divided into two groups: a group of children with asthma and a control group of healthy children. PA Q questionnaire was applied to both groups and results were compared. The evaluation took place during school time (November 2011) in an urban area in the north of Portugal.
Physical activity questionnaire (PAQ Family)
The ''PAQ family'' (Physical Activity Questionnaire for Older Children ---PAQ-C and Physical Activity Questionnaire for Adolescents ---PAQ-A) 8 are a family of self-administered 7-day recall questionnaires designed by the Canadian University of Saskatchewan to provide a general measurement of physical activity in youth. The PAQ-C is appropriate for elementary school aged children (approximately ages 8---14) and the PAQ-A is appropriate for high school students (approximately ages 14---20) .
The PAQ-A is made up of nine questions that assess different aspects of physical activity on a 5-point scale. It includes questions about the physical activity of the children in the previous 7 days, during their spare time and physical education classes and at different times during school day (afternoon, lunch and evening) and at weekends. Physical activity during weekdays is addressed in the last two questions. Any circumstance (such as illness) that had prevented them from doing any normal physical activity during the previous week is addressed in question 9.
The final score (the average of individual questions) establishes a graduated level of physical activity performed by each child (a score of 1 indicates low physical activity, whereas a score of 5 indicates high physical activity). 8 The only difference between the PAQ-C and PAQ-A is that the former has an extra question about physical activity during recess (10 questions in total compared to 9 questions in the PAQ-A).
Physical activity measured by PA Q finds associations with indicators of adiposity, bone mineral density, heart rate variability and certain physiological indicators (sports competition, body satisfaction, anxiety). PA Q identifies at what time of the day and the week that children are most active. 8 The questionnaire was translated into Portuguese by members of the research team. Since the only difference between questionnaires PAQ-A and PAQ-C is the question about activity during recess, it was decided for the sake of convenience to use the PAQ-A questionnaire for the entire sample.
Participants
Participants were divided into two groups: a group of children with controlled asthma and a group of healthy children matched for age. Children in the allergic group were attending outpatient hospital (Centro Hospitalar Médio Ave ---Vila Nova de Famalicão, Portugal), had a confirmed clinical diagnosis of asthma and had been asymptomatic for the previous six months. Participants on the control group were recruited from a local public high school.
Permission was obtained from the Hospital Ethics Committee, the board of the school and written informed consent was signed by all parents.
Methods
The answers in both groups were compared. Children with uncontrolled asthma and those who had answered ''yes'' to question 9 were excluded from the study.
Statistical analysis
Data was processed with SPSS ® 17.0. Chi-square and Pearson's Exact Test were used for categorical variables and T-student test for independent samples. It was considered a significance level <0,05.
Results
A total of 323 questionnaires were collected. After using exclusion criteria, a final sample of 155 controlled asthmatic and 158 healthy controls was obtained (313 valid questionnaires).
The median age of allergic patients was 11 years (5---18) and 62.6% (97) were male. Healthy controls had a median age of 10 years (8---18) and 46% (73) were males.
With regard to question 1 (how often the child had played each of the sports in the previous week), results are listed in Table 1 . We found statistically significant differences in skipping (p = 0,000), in-line skating (p = 0,012), cycling (p = 0,005), aerobics/hip-hop (p = 0,002), swimming (p = 0,000), ballet/dance (p = 0,042), football (p = 0,017), volleyball (p = 0,024), athletics (p = 0,023) and martial arts (p = 0,024).
In relation to questions 2 ---7 ( Table 2) , which define the pattern of physical activity for these children, the only differences found concerned performance in physical education classes (healthy children tend to be more active; p = 0,011) and in after-school sports activities (healthy children tend to play more sports between 6 and 10 p.m.; p = 0,036).
No significant differences were found regarding exercise distribution by days of the week (question 8; Table 3 ).
Asthmatic patients had an average final score of 2,40 (±0,7; 0,85---4,62) and healthy controls had a mean score of 2,48 (±0,62; 1,09---4,42). There were no differences in the overall level of physical activity, estimated by PA Q score, between asthma and healthy children (2,40 (±0,7) vs. 2,48 (±0,62); p = 0,32).
Discussion
For this particular sample, PA Q was a practical method of collecting activity data, mainly because it is based on the child's self-report of activities in the previous 7 days. Evidence was provided that supported PA Q as a reliable and valid measure of general physical activity levels in children during the school year. 9 As a 7-day report, PA Q has shown to correlate better with objective measures of activity in children whose memories are often questionable. 10 A limitation of this questionnaire is the fact that it was designed for the Canadian population, and so it includes some sports which are not common in Portugal, such as rugby or American football. This may have influenced the results to some extent. However, the most popular Portuguese sports (such as football, athletics or swimming) are included in this questionnaire.
Children were attending routine appointments rather than emergency visits and those who had had an exacerbation in the previous six months were excluded. Furthermore, all children who answered ''yes'' to question 9 (''Have you been ill or has anything prevented you from taking your normal exercise?'') were also excluded.
Despite the fact that the majority of parents of asthmatic children considered that their child's disease was a barrier to physical activity, 11 our results suggest that well controlled asthmatic patients can achieve a similar level of exercise performance to that of healthy children. The literature tends to be in agreement with our outcome, with some reports saying that asthmatic children are as physically fit and as physically active as healthy children. 2, 5, 12, 13 However, a number of studies have found that asthmatic children and adolescents are significantly less likely to engage in vigorous physical activity and are less physically fit than Table 1 Modalities practiced. It shows how often the different modalities were practiced in the last 7 days (question 1): none, 1 ---2 times last week, 3 ---4 times, 5 ---6 times or more than 7 times (meaning every day). healthy individuals. 7,14--- 19 Our interpretation is that our study includes only those situations of controlled asthma, while some of the mentioned references also cover patients with uncontrolled asthma. We emphasize that, despite the fact that the overall level of physical activity was the same in asthmatic and non-asthmatic children, playing sports outside school and taking part in team sports was less common among asthmatics. suggests that both parents and children with asthma are concerned about the effects of exercise and perceive asthma as a barrier to sports participation. 7 Reduced participation may be influenced by organizational policies, family illness beliefs, health care advice and inaccurate symptom perception. Schools and families are often reluctant to encourage children to take part in physical education or normal play activity as a result of ignorance or misunderstanding of medical advice. 11 Many young people themselves appear to accept sub-optimal control of symptoms and frequently misinterpret healthy shortness of breath when exercising with the symptoms of an impending asthma attack. 2, 20 In our study, both groups showed a low overall physical activity level (average 2.4), when compared to other populations. For example, in an American study with almost 500 adolescents, the mean activity score for boys and girls combined was 3.21 10 and another study estimated a mean activity score of 3.29 for boys and of 3.16 for girls. 21 This has to do with cultural issues; without doubt there is less access to sport in Portugal than in many other countries.
Asthmatic children
In relation to the various types of physical activity (Table 1) , we believe that the differences found can be explained by the small take up in either group. In our population, besides the low physical performance score presented, only a few children in either group played sports outside school. Lack of participation in physical activity by children and adolescents is not surprising given that physical activity levels are known to be falling among young people in most industrialized nations. These rates fall even further as children reach adolescence, particularly in teenage girls. 20
Conclusion
We found no difference between the level of physical activity of children and adolescents with controlled asthma and their healthy peers. In both groups the physical performance level was low. We highlight the need to promote exercise within pediatric asthma care, in order to protect both mental and physical health. The families of asthmatic patients should be informed about the benefits of physical exercise in well-controlled asthma.
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